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Abstract
Capillary hemangioma (CH) is usually found in pediatric patients and is located in soft tissue of 
the neck or head. As uncommon location of CH, spinal intradural extramedullary space has been 
reported; however, coexistent spinal edema or syringomyelia with spinal intradural extramedullary 
CH seems rare manifestations on preoperative magnetic resonance imaging. Laminectomy and tumor 
resection have been often performed for spinal intradural extramedullary CH. An 83‑year‑old man 
was referred to our hospital, complaining of nocturia and motor weakness of the lower extremities. 
Magnetic resonance imaging revealed a mass at the level of T1, which was homogeneously enhanced 
on gadolinium‑enhanced T1‑weighted images. The lesion was accompanied by spinal edema 
and syringomyelia. An intradural extramedullary tumor was first considered. We thought that the 
coexistent spinal edema and syringomyelia could have been caused by spinal stenosis. Preoperative 
angiography revealed that the mass was fed by the radicular artery of C5–C6. To improve the clinical 
symptoms of the patient, tumor removal and cervical laminoplasty were performed. The spinal 
edema and syringomyelia regressed postoperatively. The histopathological diagnosis was CH. This is 
the first reported case of cervical intradural extramedullary CH with spinal edema and syringomyelia 
successfully treated by cervical laminoplasty and tumor removal.

Keywords: Angiography, intradural extramedullary capillary hemangioma, laminoplasty, spinal 
edema, syringomyelia, tumor removal
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Introduction
Capillary hemangioma (CH), a benign 
vascular tumor, is mostly found in the soft 
tissue of the head and neck such as skin, 
subcutaneous, or mucosal tissue in pediatric 
cases.[1,2] Spinal intradural extramedullary 
CH has been previously reported, but this 
entity is still considered to be rare.[3‑6] 
Radiculopathy or myelopathy can result 
from the occupation of the spinal canal 
space by spinal CH.[4,7] Spinal intradural 
extramedullary CH shows varying intensity 
on T1‑ and T2‑weighted magnetic resonance 
imaging (MRI) but usually demonstrates 
strong homogeneous enhancement with 
gadolinium contrast agent.[4] Coexistent 
spinal edema or syringomyelia with spinal 
intradural extramedullary CH has been 
previously described; however, the reported 
cases are still limited.[8‑12]

Regarding to surgical treatment for spinal 
intradural extramedullary CH, laminectomy 

and tumor resection seem to be usually 
performed.[4] To the best of our knowledge, 
there has not been mentioned any case of 
spinal intradural extramedullary CH with 
coexistent spinal edema and syringomyelia 
successfully treated laminoplasty and tumor 
resection.[8‑10,12,13]

Here, we report a rare case of cervical 
intradural extramedullary CH accompanied 
by spinal edema and syringomyelia treated 
with laminoplasty and tumor resection.

Case Report
An 83‑year‑old man was introduced to our 
department of neurosurgery. The patient 
was complaining of motor weakness of 
the bilateral lower extremities, which had 
gradually worsened. The motor weakness 
was observed mostly in the right leg and 
resulted in gait disturbance. The patient also 
mentioned numbness of the bilateral lower 
extremities, and thermal nociception was 
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dull under the bilateral inguinal region. The muscle tendon 
reflex of the lower extremities was bilaterally exacerbated, 
and Babinski reflex was positive. The patient was bothered 
by nocturia as well.

We first suspected lumbar spinal canal stenosis. MRI 
revealed, however, a lesion at the level of T1, which 
was homogeneously enhanced on gadolinium‑enhanced 
T1‑weighted image [Figure 1a and b]. The lesion was 
accompanied by spinal edema spreading from C1 to T8 and 
syringomyelia from the C5 to T6 [Figure 1c‑e]. There were 
no findings of flow voids. The lesion was first considered 
an intradural extramedullary tumor, such as a meningioma 
or schwannoma. We thought that the coexistent spinal 
edema and syringomyelia could have resulted from cervical 
spinal stenosis. Therefore, we planned tumor removal and 
cervical laminoplasty. To evaluate the vascularity of the 
tumor, computed tomography angiography (CTA) was 
performed. The lesion seemed to be fed by the radicular 

artery of C5–C6 and drain to the venous plexus [Figure 1f]. 
On cerebral angiography performed for further examination 
of the tumor vascularity, the right radicular artery of C5–
C6 was recognized as a single feeder [Figure 1g]. The 
tumor was not fed by the left ascending cervical artery or 
the vertebral arteries.

After we performed CTA and cerebral angiography, we 
reconsidered that the lesion could be a vascular tumor. 
However, we did not think that we had to alter the surgical 
planning. Prior to the ooeration. We obtained informed 
consent from the oatient.

Operation

The patient was placed in the supine position. Transcranial 
motor‑evoked potential was intraoperatively monitored. 
A 4‑Fr sheath was inserted into the right femoral artery, 
and a catheter was introduced in the right radicular 
artery to inject intraoperatively indocyanine green. Mild 

Figure 1: Preoperative imaging (L: Left). (a) T2-weighted MRI; (b) Gadolinium-enhanced T1-weighted MRI) an intradural extramedullary tumor was suspected. 
The tumor was homogeneously enhanced. (c-e) Spinal edema and syringomyelia are observed on T2-weighted MRIs. (f) Three-dimensional reconstructed 
CTA showing that the lesion is fed by a right radicular artery of C5–C6 (black arrow). (g) A right vertebral angiogram showing that the right radicular artery 
of C5-6 is a feeder of the lesion (white arrow heads). MRI – Magnetic resonance imaging; CTA – Computed tomography angiography
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heparinization was intraoperatively performed to avoid 
embolic complications. The patient was then set in the 
prone position. Following a midline skin incision and the 
detachment of the paraspinal muscle from the vertebrae 
at the level of C3–T1, the vertebral arch was opened, 
and the dura was exposed. The dura was medially 
opened, and then a mass was observed [Figure 2a]. The 
lesion was then evaluated with indocyanine green. The 
lesion was superficially enhanced after the feeder was 
visualized [Figure 2b]. The lesion was detached from 
the caudal side and partially thrombosed. The tumor was 
entirely detached from the spine and the feeder was finally 
cut [Figure 2c]. Intraoperative bleeding from the lesion did 
not occur. Indocyanine green was intra‑arterially injected 
again, and we confirmed that the tumor was not apparently 
residual [Figure 2d]. Then, cervical laminoplasty was 
performed [Figure 2e and f]. No remarkable change was 
observed in the motor‑evoked potentials.

Postoperative course

Disappearance of the spinal edema and regression 
of syringomyelia were confirmed on postoperative 
MRI [Figure 3]. The patient’s postoperative course was 
uneventful. Preoperative symptoms were resolved, and the 
patient was discharged from the hospital on postoperative 
day 15. He is now followed in an outpatient clinic. The 
spinal edema and syringomyelia disappeared without 
apparent recurrence of the vascular tumor on MRI performed 
3 years and 2 months after the surgery [Figure 4].

Histopathological findings

On hematoxylin and eosin staining, the tumor was observed 
to be composed of a lobular aggregation of increased vessel 
epithelium. The tumor was partially enveloped by the 
meninges and hyalinized connective tissue. Nerve tissue 
was found along the outer margin of the tumor. Red blood 
cells were observed in the vessels. Immunohistologically, 
the tumor was positive for CD31, CD34, and αSAM. 

Any malignant findings were identified. These findings 
corresponded to CH [Figure 5].

Discussion
Here, we presented a rare case of spinal intradural 
extramedullary CH accompanied by spinal edema and 
syringomyelia. Our case was successfully treated with 
tumor removal and laminoplasty.

CH is generally found in pediatric cases.[3] The typical 
locations of CH are the skin, the subcutaneous tissue, or 
the mucosa in a head or neck lesion.[3‑6] When CH develops 
in the spine, CH is usually found in the vertebral body, and 
extraosseous lesions of the spine seem to be rare.[14] Spinal 
CH can be seen as an intradural extramedullary lesion 
when CH appears in the neuroaxis.[4,10] Spinal intradural 
extramedullary CH with detailed description has been 
previously reported [Table 1].[1,3,4,6‑13,15‑36] An adult case of 
spinal intradural extramedullary CH was first reported by 
Hanakita et al.[24] The clinical symptoms related to spinal 
intradural extramedullary CH are chronic progressive 
myelopathy or radiculopathy resulting in motor or sensory 
deficits, though acute neurological aggravation due to 
intratumoral bleeding of intradural extramedullary CH has 
been reported.[10,31,34] Neurological deficits in our case were 
gradually progressing as typical manifestations of spinal 
intradural extramedullary CH.

Regarding the radiological features in our case, 
homogeneous enhancement of the tumor on 
gadolinium‑enhanced T1‑weighted MRI was observed. 
We first thought that the tumor was a common intradural 
extramedullary tumor such as meningioma or neurinoma, 
but a vascular tumor was successfully found on CTA and 
cervical angiography preoperatively performed to evaluate 
the vascularity of the tumor.

Spinal intradural extramedullary CH can show different 
intensities on T1‑weighted or T2‑weighted MRIs and 

Figure 2: Intraoperative imaging (L: Left). (a) After opening the dura, the intradural extramedullary tumor was detected. The tumor is compressing the 
spinal cord (Ca: Caudal; Cr: Cranial; R: Right). (b) The tumor feeder and drainer are visualized with indocyanine green. (c) The tumor is removed. (d) Total 
removal of the tumor is confirmed with indocyanine green. (e) Posterior‑anterior projection of X‑ray; (f) Lateral projection of X‑ray. Laminoplasty from C3 
to T2 was also performed
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Figure 4: Follow-up MRI (3 years and 2 months after the surgery). Spinal 
edema and syringomyelia resolved. The recurrence of the tumor was not 
apparent (left: T2-weighted MRI; right: Gadolinium-enhanced T1-weighted 
MRI). MRI – Magnetic resonance imaging

Figure 3: Postoperative MRI. Spinal edema and syringomyelia regressed 
postoperatively. MRI – Magnetic resonance imaging
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shows strong homogeneous enhancement with gadolinium 
contrast agent.[4,7,12] Neurinoma or meningioma can also 
show strong enhancement on MRI, so neurinoma without 
cystic change or necrosis cannot be easily differentiated 
from spinal CH.[7] The dural tail sign, considered a 

typical feature of meningioma, cannot completely rule 
out spinal CH because spinal intradural extramedullary 
CH can arise from the inner surface of the dura mater.[7] 
Thus, MRI findings alone are not sufficient to differentiate 
spinal intradural extramedullary CH from neurinoma or 
meningioma. Preoperative angiography can be useful for 
preoperative possible diagnosis, as in our case. As we 
suspected a spinal vascular tumor, we intraoperatively 
evaluated the feeder and drainers of the tumor with 
indocyanine green injected through a catheter placed in the 
feeder. Intradural extramedullary vascular tumors need to 
be differentiated from arteriovenous malformations.[7] Due 
to the lack of flow void on preoperative MRI, arteriovenous 
malformation seemed not to be possible in our case. 
Hemangioendothelioma is reported to be rare, although it 
shows similar radiological findings on MRI to spinal CH.[7]

In addition to the radiological findings of spinal 
CH on MRI, the preoperative radiological findings, 
spinal edema and syringomyelia, are of interest in our 
case. Among the previously reported cases of spinal 
intradural extramedullary CH, coexistent spinal edema or 
syringomyelia was disclosed on preoperative MRI in five 
cases.[8‑12] In the case reported by Lee et al., preoperative 
syringomyelia on the conus medullaris and arachnoiditis 
were confirmed on MRI.[9] Lee et al. speculated that the 
disturbed circulation of cerebrospinal fluid below spinal 
intradural extramedullary CH and possible minute bleeding 
from spinal intradural extramedullary CH could have been 
causative for syringomyelia and arachnoiditis.[9] In their 
case, preoperative syringomyelia on the conus medullaris 
and arachnoiditis aggravated even 1 year after the surgery 
on MRI. They discussed that intraoperative bleeding 
could have been responsible for the residual radiological 
findings.[9] Intraoperative bleeding should be avoided not to 
result in such complications. In our case, spinal intradural 
extramedullary hemangioma was partially thrombosed 
and the single feeder was preoperatively detected. These 
conditions in our case could be favorable to prevent from 
bleeding of spinal intradural extramedullary CH.

Our patient was treated successfully with removal of 
spinal intradural extramedullary CH and laminoplasty, 
as we thought that his neurological symptoms resulted 
from spinal intradural extramedullary CH and cervical 
spinal stenosis. The etiologies of syringomyelia include 
Chiari malformation, meningitis, intramedullary 
tumors, hemorrhage, and posttraumatic spinal 
injuries.[37] However, syringomyelia related to spinal 
stenosis has been also reported.[37‑40] In the previous 
reported cases, the syringomyelia regressed after 
surgery. Epidural compression by cervical stenosis has 
been postulated as a mechanism in the formation of 
syringomyelia.[37] Thus, spinal canal stenosis could also 
have been a cause in our case. Syringomyelia associated 
with spinal arteriovenous fistula has been described as 
well.[41] In that report, syringomyelia mostly disappeared 

Figure 5: Pathological findings. Lobular structure composed of increased 
epithelium of capillary vessels is observed. Fibroblast-like cells, 
lymphocytes, and macrophages are recognized among the capillary 
vessels. Atypical cells are not observed (a). The tumor is positive for 
CD31 (b)

ba



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

858 Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021

C
on

td
...

Ta
bl

e 
1:

 P
as

t c
as

es
 o

f s
pi

na
l i

nt
ra

du
ra

l e
xt

ra
m

ed
ul

la
ry

 c
ap

ill
ar

y 
he

m
an

gi
om

a
A

rt
ic

le
 

(a
ut

ho
r, 

ye
ar

)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

A
bd

ul
la

h 
et

 a
l.,

 2
00

4[1
5]

32
, 

fe
m

al
e

Lo
w

er
 b

ac
k 

pa
in

, 
lo

w
er

 e
xt

re
m

ity
 

w
ea

kn
es

s
Se

ns
or

y 
di

st
ur

ba
nc

e 
at

 th
e 

le
ve

l o
f T

9

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

te
ns

e 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

T1
0

Pe
rf

or
m

ed
 a

fte
r 

th
e 

fir
st

 o
pe

ra
tio

n
Th

e 
tu

m
or

 
fe

d 
by

 th
e 

le
ft 

T1
1 

in
te

rc
os

ta
l 

ar
te

ry
 a

nd
 

ra
di

cu
lo

m
ed

ul
la

ry
 

ar
te

rie
s. 

Th
e 

dr
ai

ni
ng

 v
ei

ns
 

al
so

 c
on

fo
rm

ed

M
en

in
gi

om
a

T9
‑T

10
 

la
m

in
ec

to
m

y 
(th

e 
fir

st
 o

pe
ra

tio
n)

 
tu

m
or

 re
se

ct
io

n 
(th

e 
se

co
nd

 
op

er
at

io
n)

N
o 

re
si

du
ra

l 
tu

m
or

Sp
in

al
 e

de
m

a 
at

 th
e 

si
te

 o
f 

tu
m

or
 re

se
ct

io
n

Im
pr

ov
ed

A
la

ka
nd

y 
et

 a
l.,

 2
00

6[1
6]

60
, 

m
al

e
Lo

w
er

 b
ac

k 
pa

in
, 

m
ot

or
 w

ea
kn

es
s 

of
 b

ot
h 

lo
w

er
 

lim
bs

Se
ns

or
y 

di
st

ur
ba

nc
e 

of
 

rig
ht

 lo
w

er
 li

m
b 

an
d 

be
lo

w
 th

e 
le

ft 
kn

ee

H
yp

er
in

te
ns

ity
 

in
 T

2‑
w

ei
gh

te
d 

im
ag

es
 w

ith
 

ve
no

us
 fl

ow
 v

oi
ds

. 
En

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

T9
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
Tu

m
or

 re
se

ct
io

n
N

ot
 m

en
tio

ne
d

Im
pr

ov
ed

A
lo

ba
id

 
et

 a
l.,

 2
01

5[8
]

46
, 

fe
m

al
e

B
ila

te
ra

l l
eg

 
w

ea
kn

es
s

R
ig

ht
 si

de
 g

ro
in

 
nu

m
bn

es
s a

nd
 

sa
dd

le
 a

ne
st

he
si

a

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
H

om
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es
Sp

in
al

 e
de

m
a

T1
1‑

12
N

ot
 m

en
tio

ne
d

M
en

in
gi

om
a

T1
1‑

T1
2 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
Se

ve
re

 se
ns

or
y 

at
ax

ia
 d

ue
 to

 
po

st
er

io
r c

or
d 

sy
nd

ro
m

e
R

ec
ov

er
ed

 
w

ith
 

re
ha

bi
lit

at
io

n 
th

er
ap

y 
3 

m
on

th
s a

fte
r 

th
e 

su
rg

er
y

C
av

em
ou

s 
he

m
an

gi
om

a 
al

so
 d

ia
gn

os
ed

 
w

ith
 

pa
th

ol
og

ic
al

 
fin

di
ng

s

A
nd

al
uz

 
et

 a
l.,

 2
00

2[1
7]

41
, 

m
al

e
Se

ve
re

 b
ac

k 
pa

in
 ra

di
at

ed
 

bi
la

te
ra

lly
 to

 th
e 

po
st

er
io

r t
hi

gh
s

H
yp

er
in

te
ns

ity
 

in
 T

2‑
w

ei
gh

te
d 

im
ag

es
En

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

C
on

us
 

m
ed

ul
la

ris
N

ot
 m

en
tio

ne
d

M
en

in
gi

om
a 

or
 

sc
hw

an
no

m
a

T1
1‑

L1
 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
o 

tu
m

or
 

re
cu

rr
en

ce
 6

 
m

on
th

s a
fte

r 
op

er
at

io
n

Im
pr

ov
ed



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021 859

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

B
ou

al
i e

t a
l.,

 
20

16
[4

]
29

, 
m

al
e

Po
st

er
io

r n
ec

k 
pa

in
, n

um
bn

es
s 

of
 th

e 
di

st
al

 
up

pe
r e

xt
re

m
ity

, 
rig

ht
‑s

id
ed

 
pa

re
st

he
si

a,
 g

ai
t 

di
st

ur
ba

nc
e,

 
m

ot
or

 w
ea

kn
es

s 
in

 th
e 

rig
ht

 le
g

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
Sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
H

om
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

C
1

N
ot

 m
en

tio
ne

d
N

eu
ro

ge
ni

c 
tu

m
or

 
or

 m
en

in
gi

om
a

C
1 

he
m

ila
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
Im

pr
ov

ed

C
he

ng
 a

nd
 

Lu
, 2

02
0[1

8]
54

, 
m

al
e

N
um

bn
es

s b
el

ow
 

th
e 

ni
pp

le
s, 

ba
ck

ac
he

, 
pa

ra
ly

si
s a

nd
 

ur
in

ar
y 

re
te

nt
io

n

Sl
ig

ht
ly

 
hy

pe
rin

te
ns

ity
 

on
 T

1‑
w

ei
gh

te
d 

im
ag

es
Sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
Si

gn
ifi

ca
nt

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

T3
N

ot
 m

en
tio

ne
d

H
em

an
gi

om
a

La
m

in
ec

to
m

y 
an

d 
in

st
ru

m
en

ta
tio

n
Tu

m
or

 re
se

ct
io

n

N
o 

re
cu

rr
en

ce
 

of
 th

e 
tu

m
or

s 
5 

ye
ar

s a
fte

r 
op

er
at

io
n

O
nl

y 
m

id
dl

e 
ba

ck
ac

he
 

re
m

ai
ne

d

C
on

co
m

ita
nt

 
ep

id
ur

al
 

an
gi

ol
ip

om
a

C
ho

i e
t a

l.,
 

20
01

[7
]

28
, 

m
al

e
Le

ft 
gl

ut
ea

l a
nd

 
ba

ck
 p

ai
n,

 m
ot

or
 

w
ea

kn
es

s o
f l

ow
er

 
ex

tre
m

iti
es

 a
nd

 
pa

re
st

he
si

a

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
Sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
St

ro
ng

 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

L1
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
Tu

m
or

 re
se

ct
io

n
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

860 Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

C
ho

i e
t a

l.,
 

20
01

[7
]

52
, 

m
al

e
C

la
ud

ic
at

io
n,

 
hy

po
es

th
es

ia
, 

pa
re

st
he

si
a

an
d 

m
ot

or
 

w
ea

kn
es

s o
f t

he
 

lo
w

er
 e

xt
re

m
iti

es

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
hy

pe
rin

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

st
ro

ng
 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑
en

ha
nc

ed
 

T1
‑w

ei
gh

te
d 

im
ag

es
D

ur
al

 ta
il 

si
gn

T5
‑T

6
N

ot
 m

en
tio

ne
d

M
en

in
gi

om
a

Tu
m

or
 re

se
ct

io
n

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

C
ho

i e
t a

l.,
 

20
01

[7
]

51
, 

m
al

e
C

la
ud

ic
at

io
n,

 
ra

di
at

in
g 

pa
in

 
of

 th
e 

lo
w

er
 

ex
tre

m
iti

es

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
St

ro
ng

 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es
D

ur
al

 ta
il 

si
gn

T4
‑T

5
N

ot
 m

en
tio

ne
d

M
en

in
gi

om
a

Tu
m

or
 re

se
ct

io
n

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

C
hu

ng
 e

t a
l.,

 
20

10
[1

9]
47

, 
m

al
e

B
ac

k 
pa

in
 o

f t
he

 
lo

w
er

 th
or

ac
ic

 
ar

ea
 ra

di
at

in
g 

pa
in

 
do

w
n 

to
 b

ot
h 

le
gs

Se
ns

or
y 

im
pa

irm
en

t b
el

ow
 

T7

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

et
er

og
en

eo
us

ly
 

is
oi

nt
en

si
ty

 o
n 

T2
‑w

ei
tg

ht
ed

 
im

ag
es

St
ro

ng
 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

T6
‑T

7
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
La

m
in

ec
to

m
y 

an
d 

la
m

in
op

la
st

y 
of

 T
6‑

T7
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
Im

pr
ov

ed



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021 861

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

C
ris

pi
no

 
et

 a
l.,

 2
00

5[2
0]

65
, 

m
al

e
Pa

ra
pa

re
si

s, 
up

pe
r t

ho
ra

ci
c 

ba
ck

 p
ai

n,
 m

ot
or

 
w

ea
kn

es
s o

f b
ot

h 
le

gs

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
St

ro
ng

 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

T1
‑T

2
N

ot
 m

en
tio

ne
d

N
eu

rin
om

a.
 

m
en

in
gi

om
a,

 
m

et
as

ta
si

s a
nd

 
he

m
an

gi
om

a

C
1 

he
m

ila
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
o 

re
cu

ne
nc

e 
of

 th
e 

tu
m

or
 6

 
m

on
th

s a
fte

r 
op

er
at

io
n

Im
pr

ov
ed

Fu
na

ya
m

a 
et

 a
l.,

 2
01

0[2
1]

34
, 

m
al

e
N

oc
tu

rn
al

 m
ild

 
pa

in
 in

 th
e 

lo
w

er
 

ba
ck

, p
ai

n 
an

d 
m

ot
or

 w
ea

kn
es

s 
in

 th
e 

le
ft 

le
g

H
yp

oi
nt

en
si

ty
 

on
 T

1‑
w

ei
gh

te
d 

im
ag

es
H

yp
oi

nt
en

si
ty

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
H

om
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

L4
N

ot
 m

en
tio

ne
d

N
eu

rin
om

a
Le

ft 
L4

 
he

m
ila

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

N
o 

re
cu

ne
nc

e 
of

 th
e 

tu
m

or
 

1 
ye

ar
 a

fte
r 

op
er

at
io

n

N
o 

sy
m

pt
om

s 
re

m
ai

ne
d 

1 
ye

ar
 a

fte
r 

op
er

at
io

n

G
an

ap
at

hy
 

et
 a

l.,
 

20
08

[2
2]

17
, 

m
al

e
S1

 ra
di

cu
lo

pa
th

y 
an

d 
co

ns
tip

at
io

n
Is

oi
nt

en
si

ty
 o

n 
T1

‑w
ei

gh
te

d 
im

ag
es

M
ild

 
hy

pe
rin

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

St
ro

ng
 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

L2
‑L

3
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
L2

‑L
3 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

862 Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

G
ha

zi
 e

t a
l.,

 
20

06
[2

3]
42

, 
m

al
e

H
ea

da
ch

e,
 v

is
ua

l 
ob

sc
ur

at
io

ns
, 

pu
ls

at
ile

 ti
nn

itu
s 

lo
w

er
 b

ac
k 

pa
in

 
ra

di
at

in
g 

to
 th

e 
rig

ht
 le

g

Ill
‑d

efi
ne

d 
le

si
on

 
on

 T
1‑

w
ei

gh
te

d 
im

ag
es

H
yp

oi
nt

en
si

ty
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

In
te

ns
e 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

L3
‑L

4
N

ot
 m

en
tio

ne
d

Sc
hw

an
no

m
a

L3
‑L

4 
la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

N
ot

 m
en

tio
ne

d
C

om
pl

et
el

y 
re

so
lv

ed

H
an

ak
ita

 
et

 a
l.,

 1
99

1[2
4]

58
, 

m
al

e
Se

ve
re

 b
ac

k 
pa

in
 

an
d 

le
g 

pa
in

se
ns

or
y 

di
st

ur
ba

nc
e 

of
 le

ft 
L5

 a
nd

 b
ila

te
ra

l 
S1

Sl
ig

ht
 

hy
pe

rin
te

ns
ity

 
on

 T
1‑

w
ei

gh
te

d 
im

ag
es

cl
ea

r e
nh

an
ce

m
en

t 
on

 c
on

tra
st

‑
en

ha
nc

ed
 

T1
‑w

ei
gh

te
d 

im
ag

es

L1
‑L

2
Th

e 
tu

m
or

 fe
d 

by
 th

e 
le

ft 
T9

 
in

te
rc

os
ta

l a
rte

ry
fa

in
t t

um
or

 st
ai

n

A
rte

rio
ve

no
us

 
m

al
fo

rm
at

io
n

T1
2‑

L2
 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

H
ol

tz
m

an
 

et
 a

l.,
 1

99
9[3

]
55

, 
fe

m
al

e
R

ig
ht

 sc
ia

tic
a 

an
d 

lo
w

 b
ac

k 
pa

in
 

an
d 

hy
po

al
ge

si
a 

in
 th

e 
rig

ht
 S

‑1
 

de
rm

at
om

e

En
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

L4
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
L3

‑L
5 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
o 

re
si

du
al

 
tu

m
or

R
es

id
ua

l 
rig

 h
l S

1 
ra

di
cu

lo
pa

th
y

K
an

ek
o 

et
 a

l.,
 2

01
2[1

]
48

, 
m

al
e

Lo
w

 b
ac

k 
pa

in
, 

m
ild

 m
ot

or
 

w
ea

kn
es

s o
f t

he
 

bo
th

 le
gs

 a
nd

 
R

om
be

rg
’s

 si
gn

 
po

si
tiv

e

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

e
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

te
ns

e 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

T1
0‑

T1
1

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

T1
0‑

T1
1 

la
m

in
ec

to
m

y
Tw

o 
se

ss
io

ns
 o

f 
tu

m
or

 re
se

ct
io

n 
(a

ls
o 

fo
r 

re
cu

rr
en

ce
)

Tu
m

or
 

re
cu

rr
en

ce
 6

 
m

on
th

s a
fte

r t
he

 
fir

st
 o

pe
ra

tio
n

N
o 

re
cu

rr
en

ce
 

9 
ye

ar
s a

fte
r 

th
e 

de
co

nd
 

op
er

at
io

n

Sl
ig

ht
 

pe
rs

is
te

d 
nu

m
bn

es
s o

f 
th

e 
rig

ht
 th

ig
h

H
yp

oe
st

he
si

a 
in

 th
e 

rig
ht

 T
10

 
de

rm
at

om
e



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021 863

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

K
im

 e
t a

l.,
 

20
06

[2
5]

59
, 

m
al

e
Lo

w
 b

ac
k 

pa
in

, 
le

ft 
le

g 
pa

in
 a

nd
 

pa
re

st
he

si
a 

in
 th

e 
L4

, L
5 

an
d 

S1
 

de
rm

at
om

e

H
yp

er
in

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

H
om

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

L1
‑L

2
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
L1

‑L
2 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
o 

re
si

du
al

 
tu

m
or

Im
pr

ov
ed

Le
e 

et
 a

l.,
 

20
17

[9
]

60
, 

m
al

e
H

yp
oe

st
he

si
a 

in
 

th
e 

tru
nk

 b
el

ow
 

T4
 se

ns
or

y 
de

rm
at

om
e,

 g
ai

t 
di

st
ur

ba
nc

e 
an

d 
th

or
ac

ic
 g

ird
le

 
pa

in

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
R

el
at

iv
el

y 
hy

pe
rin

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

In
te

ns
e 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

D
ur

al
 ta

il 
si

gn
, 

ar
ac

ho
ni

di
tis

 
be

lo
w

 th
e 

tu
m

or
 

le
ve

l, 
flo

w
 v

oi
ds

 
an

d 
sy

rin
x 

in
 th

e 
co

nu
s m

ed
ul

la
ris

T2
‑T

3
N

ot
 m

en
tio

ne
d

M
en

in
gi

om
a

T2
 to

ta
l 

la
m

in
ec

to
m

y 
an

d 
T3

 su
bt

ot
al

 
la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

C
om

pl
et

e 
re

se
ct

io
n 

of
 th

e 
tu

m
or

Su
st

ai
ne

d 
ar

ac
hn

oi
di

tis
 

an
d 

pr
og

re
ss

io
n 

of
 th

e 
sy

rin
x

Im
pr

ov
ed

Li
u 

et
 a

l.,
 

20
15

[2
6]

53
, 

m
al

e
B

ac
k 

pa
in

, m
ot

or
 

w
ea

kn
es

s o
f 

th
e 

rig
ht

 le
g,

 
nu

m
bn

es
s o

f t
he

 
rig

ht
 e

nt
ire

 fo
ot

, 
in

cr
ea

se
d 

ur
in

ar
y 

fr
eq

ue
nc

y 
an

d 
no

ct
ur

ia

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
Is

o‑
to

 m
ild

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

te
ns

e 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

L3
‑L

4
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
L3

‑L
4 

la
m

in
ec

to
m

y
En

 b
lo

ck
 

fa
sh

io
ne

d 
tu

m
or

 
re

se
ct

io
n 

w
ith

 
sa

cr
ifi

ce
 o

f a
 

in
vo

lv
ed

 n
er

ve

G
ro

ss
 to

ta
l 

tu
m

or
 re

se
ct

io
n

Im
pr

ov
ed



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

864 Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

M
as

tro
na

rd
i 

et
 a

l.,
 

19
97

[2
7]

41
, 

m
al

e
In

te
rm

itt
en

t 
lo

w
‑b

ac
k 

pa
in

 
ra

di
at

in
g 

on
 th

e 
la

te
ra

l s
ur

fa
ce

 o
f 

th
e 

le
ft 

in
fe

rio
r 

lim
b

Sl
ig

ht
ly

 
hy

pe
rin

te
ns

ity
 

on
 T

1‑
w

ei
gh

te
d 

im
ag

es
Is

oi
nt

en
si

ty
 o

n 
T2

‑w
ei

tg
ht

ed
 

im
ag

es

L5
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
L5

 la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n
N

ot
 m

en
tio

ne
d

Im
pr

ov
ed

 
ex

ce
pt

 L
5 

se
ns

or
y 

de
fic

it

M
iri

 e
t a

l.,
 

20
09

[2
8]

20
, 

m
al

e
Lo

w
 b

ac
k 

pa
in

 
ra

di
at

in
g 

to
 th

e 
le

gs
, u

rin
ar

y 
re

te
nt

io
n,

 
im

po
te

nc
e,

re
tro

gr
ad

e 
ej

ac
ul

at
io

n,
 

bi
la

te
ra

l m
ot

or
 

w
ea

kn
es

s o
f 

th
e 

kn
ee

 a
nd

 
pa

re
st

he
si

a 
of

 
bo

th
 fe

et

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
Is

o‑
 to

 
hy

pe
rin

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

R
em

ar
ka

bl
e 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

L3
‑L

4
N

ot
 m

en
tio

ne
d

Sc
hw

an
no

m
a

L3
 la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

N
o 

ev
id

en
t 

re
cu

rr
en

ce
 

1 
ye

ar
 a

fte
r 

su
rg

er
y

Im
pr

ov
ed

N
ow

ak
 

et
 a

l.,
 2

00
0[2

9]
63

, 
fe

m
al

e
H

yp
oe

st
he

si
a 

an
d 

lu
m

ba
lg

ia
 

ra
di

at
in

g 
fr

om
 th

e 
lo

w
er

 b
ac

k 
to

 th
e 

ve
nt

ra
l s

ur
fa

ce
 o

f 
th

e 
le

ft 
up

pe
r l

eg

Sl
ig

ht
ly

 
hy

pe
rin

te
ns

ity
 

on
 T

1‑
w

ei
gh

te
d 

im
ag

es
Is

oi
nt

en
si

ty
 o

n 
T2

‑w
ei

tg
ht

ed
 

im
ag

es
H

om
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es
Va

sc
ul

ar
 st

ru
ct

ur
es

 
co

nfi
rm

ed

T1
2‑

 L
1

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

T1
2 

la
m

in
ec

to
m

y
Tu

m
or

 re
m

ov
al

 
w

ith
 sa

cr
ifi

ce
 o

f 
tw

o 
ne

rv
es

 o
f t

he
 

ca
ud

a 
eq

ui
na

C
om

pl
et

e 
re

se
ct

io
n 

of
 th

e 
tu

m
or

 3
 m

on
th

s 
af

te
r s

ur
ge

ry

Pa
re

si
s o

f t
he

 
tib

ia
lis

 a
nt

er
io

r 
m

us
cl

e 
re

m
ai

ne
d 

on
 

di
sc

ha
rg

e 
(4

 
w

ee
ks

 a
fte

r 
op

er
at

io
n)



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021 865

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

Pa
ne

ro
 

et
 a

l.,
 2

01
7[1

0]
58

, 
m

al
e

M
ot

or
 w

ea
kn

es
s 

an
d 

pa
re

st
he

si
as

 
in

 b
ot

h 
le

gs
, 

ur
in

ar
y 

an
d 

fe
ca

l 
re

te
nt

io
n

Is
o‑

 to
 

hy
pe

rin
te

ns
ity

 
on

 T
1‑

w
ei

gh
te

d 
im

ag
es

Is
o‑

 to
 m

ild
ly

 
hy

pe
rin

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

H
om

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

Pe
ril

es
io

na
l e

de
m

a

T1
0‑

T1
1

N
ot

 m
en

tio
ne

d
M

en
in

gi
om

a,
 

ne
ur

in
om

a,
 o

r a
 

va
sc

ul
ar

 in
tra

du
ra

l 
‑e

xt
ra

m
ed

ul
la

ry
 

tu
m

or

T1
0‑

T1
1 

la
m

in
ec

to
m

y
Tu

m
or

 e
n 

bl
oc

k 
re

se
ct

io
n

N
ot

 m
en

tio
ne

d
M

ild
 g

ai
t 

al
te

ra
tio

n 
(1

8‑
m

on
th

 
fo

llo
w

‑u
p)

Pi
gn

ot
ti 

et
 a

l.,
 2

01
5[3

0]
45

, 
fe

m
al

e
Lo

w
‑b

ac
k 

pa
in

In
te

ns
e 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

L2
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
L1

‑L
2 

la
m

in
ec

to
m

y
R

em
ov

al
 o

f 
th

e 
tu

m
or

 a
nd

 
pa

th
ol

og
ic

al
 

ne
rv

e

N
ot

 m
en

tio
ne

d
M

ild
 

hy
po

st
he

ni
a 

in
 th

e 
le

ft 
le

g 
(r

ec
ov

er
ed

 
to

ta
lly

 
3‑

m
on

th
 

fo
llo

w
‑u

p)
R

on
ca

ro
li 

et
 a

l.,
 2

00
0[3

1]
64

, 
m

al
e

Pa
in

 a
nd

 m
ot

or
 

w
ea

kn
es

s o
f t

he
 

le
gs

N
ot

 m
en

tio
ne

d
T1

0
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
Su

rg
er

y
N

ot
 m

en
tio

ne
d

R
ec

ov
er

y 
at

 9
 y

ea
rs

 
fo

llo
w

‑u
p

R
on

ca
ro

li 
et

 a
l.,

 2
00

0[3
1]

74
, 

m
al

e
M

ot
or

 w
ea

kn
es

s 
of

 b
ila

te
ra

l l
eg

s, 
ga

it 
di

st
ur

ba
nc

e,
 

ur
in

ar
y 

fr
eq

ue
nc

y 
an

d 
se

ns
or

y 
lo

ss
 

in
 b

ot
h 

lo
w

er
 

ex
tre

m
iti

es
 b

el
ow

 
th

e 
kn

ee

Sl
ig

ht
ly

 
hy

pe
rin

te
ns

ity
 

on
 T

1‑
w

ei
gh

te
d 

im
ag

es
Sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

M
ul

tip
le

 
le

si
on

s 
fr

om
 th

e 
lo

w
er

 
th

or
ac

ic
 

le
ve

l t
o 

co
nu

s 
m

ed
ul

la
ris

N
ot

 m
en

tio
ne

d
M

et
as

ta
si

s, 
ly

m
ph

om
a 

or
 re

na
l 

ce
ll 

ca
rc

in
om

a

L2
‑3

 
la

m
in

ec
to

m
y

R
es

ec
tio

n 
of

 tw
o 

la
rg

es
t n

od
ul

es
 

w
ith

 a
 se

gm
en

t 
of

 in
vo

lv
ed

 ro
ot

N
ot

 m
en

tio
ne

d
N

o 
re

m
ar

ka
bl

y 
ch

an
ge

d



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

866 Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

Sh
ar

m
a 

et
 a

l.,
 2

01
4[1

2]
55

, 
m

al
e

Pa
in

 o
n 

th
e 

ba
ck

 
of

 h
ea

d 
ra

di
at

in
g 

to
 le

ft 
up

pe
r l

im
b 

up
 to

 th
e 

lit
tle

 
fin

ge
r

N
um

bn
es

s a
nd

 
pa

re
st

he
si

a 
of

 le
ft 

si
de

d 
lim

bs
 a

nd
 

st
iff

ne
ss

 o
f l

ef
t 

sh
ou

ld
er

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

te
ns

e 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es
Ed

em
a 

(C
5‑

C
7)

C
7

N
ot

 m
en

tio
ne

d
M

en
in

gi
om

a,
 

sc
hw

an
no

m
a,

 
m

et
as

ta
si

s 
or

 c
ap

ill
ar

y 
he

m
an

gi
om

a

C
5‑

C
7 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
Pa

re
st

he
si

a 
an

d 
sp

as
tic

ity
 

pa
rti

al
ly

 
re

lie
ve

d

Sh
i e

t a
l.,

 
20

17
[1

1]
73

, 
m

al
e

G
ai

t d
is

tu
rb

an
ce

, 
m

ot
or

 w
ea

kn
es

s 
of

 th
e 

rig
ht

 le
g,

an
d 

pa
re

st
he

si
a 

of
 

bo
th

 lo
w

er
 li

m
bs

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
H

om
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑

en
ha

nc
ed

 
T1

‑w
ei

gh
te

d 
im

ag
es

flo
w

 v
oi

ds

T1
1‑

T1
2

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

T1
1‑

T1
2 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

To
ta

l r
em

ov
al

 
of

 th
e 

le
si

on
 

4 
w

ee
ks

 a
fte

r 
su

rg
er

y

M
us

cl
e 

st
re

ng
th

 o
f 

th
e 

lo
w

er
 

ex
tre

m
iti

es
 

de
cl

in
ed

an
d 

se
ns

or
y 

di
st

ur
ba

nc
e 

be
lo

w
 T

12
(im

pr
ov

ed
 4

 
w

ee
ks

 a
fte

r 
su

rg
er

y)

Sh
in

 e
t a

l.,
 

20
00

[1
3]

66
, 

fe
m

al
e

Lo
w

er
 b

ac
k 

pa
in

 a
nd

 m
ot

or
 

w
ea

kn
es

s o
f t

he
 

lo
w

er
 e

xt
re

m
iti

es

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

te
ns

e 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

T8
‑T

9
N

ot
 m

en
tio

ne
d

N
ot

 m
en

tio
ne

d
T8

‑T
9 

la
m

in
ec

to
m

y
Tu

m
or

 
in

co
m

pl
et

e 
re

sc
tio

n

N
o 

de
fin

ite
 

re
si

du
al

 tu
m

or
 

(6
 m

on
th

s 
fo

llo
w

‑u
p)

 
re

so
lu

tio
n 

of
 

th
e 

pr
eo

pe
ra

tiv
e 

ed
em

a

Im
pr

ov
ed

In
tra

m
ed

ul
la

ry
 

co
m

po
ne

nt



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021 867

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

Ed
em

a 
(T

4‑
co

nu
s 

m
ed

ul
la

ris
)

So
na

w
an

e 
et

 a
l.,

 2
01

2[3
2]

35
, 

m
al

e
B

ac
k 

pa
in

, m
ot

or
 

w
ea

kn
es

s i
n 

bo
th

 
lo

w
er

 li
m

bs
 a

nd
 

hy
po

es
th

es
ia

 
be

lo
w

 L
3

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
H

om
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

T1
2

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

T1
1‑

T1
2 

la
m

in
ec

to
m

y
Tu

m
or

 re
se

ct
io

n

N
ot

 m
en

tio
ne

d
C

om
pl

et
e 

re
co

ve
ry

Ta
ka

ta
 e

t a
l.,

 
20

14
[3

3]
60

, 
m

al
e

G
ai

t d
is

tu
rb

an
ce

 
an

d 
lo

ss
 o

f 
vi

br
at

io
n 

se
ns

at
io

n 
be

lo
w

 
th

e 
kn

ee

H
yp

o‑
 to

 
is

oi
nt

en
si

ty
 o

n 
T1

‑w
ei

gh
te

d 
im

ag
es

H
yp

er
in

te
ns

ity
 

on
 T

2‑
w

ei
tg

ht
ed

 
im

ag
es

St
ro

ng
 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

Va
sc

ul
ar

 st
ru

ct
ur

e

T2
N

ot
 m

en
tio

ne
d

N
eu

ro
ge

ni
c 

tu
m

or
 o

r v
as

cu
la

r 
m

al
fo

rm
at

io
n

T1
‑T

2 
he

m
ila

m
in

ec
to

m
y 

Tu
m

or
 re

se
ct

io
n

N
o 

re
cu

ne
nc

e 
of

 th
e 

tu
m

or
 

2 
ye

ar
s a

fte
r 

op
er

at
io

n

R
ig

ht
 T

3 
se

ns
or

y 
de

fic
it 

pe
rs

is
te

d

Tu
nt

ha
na

th
ip

 
et

 a
l.,

 
20

17
[3

4]

15
, 

m
al

e
C

oc
cy

go
dy

ni
a

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
H

yp
er

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
St

ro
ng

 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

L1
Th

e 
tu

m
or

 w
as

 
su

pp
lie

d 
by

 th
e 

an
te

rio
r s

pi
na

l 
ar

te
ry

N
ot

 m
en

tio
ne

d
Em

bo
liz

at
io

n 
T1

2‑
L1

 
la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

N
ot

 m
en

tio
ne

d
U

rin
ar

y 
re

te
nt

io
n 

po
sto

pe
ra

tiv
el

y 
w

hi
ch

 re
so

lv
ed

 
3‑

m
on

th
 

fo
llo

w
‑u

p



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

868 Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021

C
on

td
...

Ta
bl

e 
1:

 C
on

td
...

A
rt

ic
le

 
(a

ut
ho

r, 
ye

ar
)

A
ge

 
(y

ea
rs

), 
se

x

C
lin

ic
al

 
sy

m
pt

om
s

Pr
eo

pe
ra

tiv
e 

M
R

I 
fin

di
ng

s
Tu

m
or

 
lo

ca
tio

n
Pr

eo
pe

ta
tiv

e 
an

gi
og

ra
ph

y
Pr

eo
pe

ra
tiv

e 
di

ffe
re

nt
ia

l 
di

ag
no

si
s

Tr
ea

tm
en

t
Po

st
op

er
at

iv
e 

M
R

I fi
nd

in
gs

O
ut

co
m

e
C

on
co

m
ita

nt
 

le
si

on
s

U
nn

ith
an

 
et

 a
l.,

 2
01

6[3
5]

54
, 

fe
m

al
e

Lo
w

 b
ac

ka
ch

e,
 

nu
m

bn
es

s i
n 

th
e 

le
ft 

la
te

ra
l l

eg
, 

pa
in

 in
 le

ft 
L5

 
de

rm
at

om
e 

an
d 

m
ild

 w
ea

kn
es

s o
f 

fo
ot

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
Sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
In

te
ns

e 
ho

m
og

en
eo

us
 

en
ha

nc
em

en
t o

n 
co

nt
ra

st
‑e

nh
an

ce
d 

T1
‑w

ei
gh

te
d 

im
ag

es

L4
‑L

5
N

ot
 m

en
tio

ne
d

Sc
hw

an
no

m
a

L4
 la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

C
om

pl
et

e 
re

m
ov

al
 o

f t
he

 
tu

m
or

Im
pr

ov
ed

Za
nd

er
 

et
 a

l.,
 1

99
8[3

6]
51

, 
fe

m
al

e
Lo

w
 b

ac
k 

pa
in

, 
rig

ht
 le

g 
sc

ia
tic

a
an

d 
m

ild
 

w
ea

kn
es

s o
f r

ig
ht

 
le

g 
do

rs
ire

fle
xi

on

H
et

er
og

en
ou

sl
y 

hy
pe

rin
te

ns
ity

 
on

 T
1‑

w
ei

gh
te

d 
im

ag
es

H
om

og
en

eo
us

ly
 

hy
po

in
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es

L4
‑L

5
N

ot
 m

en
tio

ne
d

D
is

c 
pr

ot
ru

si
on

L4
‑L

5 
la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

N
ot

 m
en

tio
ne

d
N

ot
 m

en
tio

ne
d

Zh
u 

an
d 

H
e,

 s 
20

16
[6

]
59

, 
fe

m
al

e
B

ac
ka

ch
e 

an
d 

rig
ht

 lo
w

er
 li

m
b 

nu
m

bn
es

s

Is
oi

nt
en

si
ty

 o
n 

T1
‑w

ei
gh

te
d 

im
ag

es
Sl

ig
ht

ly
 

hy
pe

rin
te

ns
ity

 
on

 T
2‑

w
ei

tg
ht

ed
 

im
ag

es
M

ar
ke

dl
y 

ho
m

og
en

eo
us

 
en

ha
nc

em
en

t o
n 

co
nt

ra
st

‑e
nh

an
ce

d 
T1

‑w
ei

gh
te

d 
im

ag
es

T8
N

ot
 m

en
tio

ne
d

M
en

in
gi

om
a

T7
‑T

8 
la

m
in

ec
to

m
y

Tu
m

or
 re

se
ct

io
n

N
o 

re
cu

ne
nc

e 
of

 th
e 

tu
m

or
 

2 
ye

ar
s a

fte
r 

op
er

at
io

n

Sy
m

pt
om

s 
re

so
lv

ed
 2

 
m

on
th

s a
fte

r 
su

rg
er

y

Pr
es

en
t c

as
e

83
, 

m
al

e
M

ot
or

 w
ea

kn
es

s 
an

d 
nu

m
bn

es
s o

f 
th

e 
bi

la
te

ra
l l

ow
er

 
ex

tre
m

iti
es

 a
nd

 
no

ct
ur

ia

Is
oi

nt
en

si
ty

 o
n 

T2
‑w

ei
tg

ht
ed

 
im

ag
es

T1
Th

e 
tu

m
or

 w
as

 
su

pp
lie

d 
by

 th
e 

ra
di

cu
la

r a
rte

ry
 o

f 
C

5‑
6

Va
sc

ul
ar

 tu
m

or
C

3 
to

 T
2 

la
m

in
op

la
st

y
Tu

m
or

 re
se

ct
io

n

D
is

ap
pe

ar
an

ce
 

of
 th

e 
sp

in
al

 
ed

em
a

Pr
eo

pe
ra

tiv
e 

sy
m

pt
om

s 
re

so
lv

ed



Takayama and Maki: Cervical intradural extramedullary CH with spinal edema and syringomyelia

Asian Journal of Neurosurgery | Volume 16 | Issue 4 | October-December 2021 869

6 months after embolization of the spinal arteriovenous 
fistula. The authors did not determine the relation between 
the syringomyelia and spinal arteriovenous fistula to 
be coincidental or causative.[41] However, we think that 
venous congestion due to spinal arteriovenous fistula could 
have been a cause for syringomyelia in the reported case, 
as venous congestion‑related hypervascular tumor with 
arteriovenous shunts has been speculated as a cause of 
edema and syringomyelia.[42] Syringomyelia in our case 
was not accompanied by spinal arteriovenous fistula but 
by spinal intradural extramedullary CH. Venous congestion 
due to spinal intradural extramedullary CH might have 
caused the syringomyelia. Preoperative spinal edema 
might have also resulted from epidural compression by 
spinal canal stenosis and venous congestion due to cervical 
intradural extramedullary CH. However, as ours is the 
first reported case of spinal intradural extramedullary CH 
accompanied with spinal edema and syringomyelia treated 
by laminoplasty and tumor resection, further similar case 
reports are needed to determine the detailed mechanisms.

Concerning management options of spinal intradural 
extramedullary CH, surgical resection seems to be 
standard treatment, especially in cases that the spinal cord 
is strongly compressed by spinal intradural extramedullary 
CH. As the spinal intradural extramedullary CH in our 
case was fed by a single feeder, preoperative embolization 
was not performed. However, if intraoperative bleeding 
risk is estimated to be high due to hypervascularity of 
the spinal intradural extramedullary CH, preoperative 
embolization can be effective.[43] Radiation therapy may 
be also an option to prevent the recurrence of spinal 
intradural extramedullary CH.[43] The patient in our case 
is followed for approximately 3 years without recurrence 
of the spinal intradural extramedullary CH. In case that 
the recurrence of the spinal intradural extramedullary 
CH is confirmed on postoperative images, solely 
surgical resection or combined management of surgical 
resection and embolization (or radiation therapy) should 
be considered according to the size of recurrent spinal 
intradural extramedullary CH.

Conclusion
We reported a case of spinal intradural extramedullary CH 
that showed preoperative spinal edema and syringomyelia 
as rare manifestations. The spinal edema and syringomyelia 
might have resulted from venous congestion of cervical 
intradural extramedullary CH and coexistent cervical canal 
stenosis. Removal of cervical intradural extramedullary CH 
and laminoplasty were effective in our case.
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